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Project	  Speci/ications	  
0 Positive	  Helium	  
pressure	  5psig	  

0 Operation	  at	  700	  kW	  
and	  2.3MW	  

0 Window	  diameter	  of	  
1	  meter	  

0 Previous	  analysis	  
suggests	  that	  window	  
should	  be	  curved	  and	  
made	  of	  beryllium	  

0 Remotely	  Removable	  	  
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Design	  Challenge	  
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•  5psig,	  
•  1	  meter	  diameter	  opening	  
(window)	  

•  Leak	  rate	  	  less	  than	  10^-‐6	  
Std.cc/sec	  

•  O-‐ring	  can’t	  be	  elastomer!	  
•  Remotely	  apply/remove	  
seating	  force	  

•  Remotely	  extract/position	  
window	  

Proposed	  Solution:	  	  Helico/lex	  Seal	  
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Helico/lex	  Design	  Guide	  
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Possible	  testing	  Flanges	  
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The	  vessel	  with	  
the	  /lange	  is	  
INSIDE	  another	  
vessel!	  
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Houston,	  we	  have	  lift	  off!	  

GEM Final Presentation Summer 2014 



8/23	  

Helico/lex	  Engineering	  Drawing	  
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Plate	  Analysis	  
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Beam	  Analysis	  
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Failure	  Modes:	  
Tension	  rupture	  of	  angles	  
Bolt	  shear	  
Bolt	  bearing	  on	  angles	  
Shear	  yielding	  of	  angles	  
Shear	  rupture	  of	  angles	  
Block	  shear	  rupture	  of	  angles	  
Yielding	  due	  to	  bending	  of	  beam	  
Lateral	  torsional	  Buckling	  	  
Bolt	  bearing	  of	  beam	  web	  
Block	  shear	  rupture	  of	  beam	  web	  
Flexural	  rupture	  of	  coped	  section	  
Local	  web	  buckling	  at	  coped	  section	  
Shear	  yielding	  of	  web	  
Shear	  rupture	  of	  web	  
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TA-‐DA!	  
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Next	  Steps	  for	  Seal	  Testing	  
0 Spec	  hydraulic	  system	  	  
0 Order	  Helico/lex	  Seals	  
0 Break	  some	  seals!!	  
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“Autoclave”	  Conceptual	  Design	  
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“Autcoclave”	  Conceptual	  Design	  
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“Autoclave”	  Analysis	  
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First-‐Order	  Analysis	  of	  "Autoclave"	  Closure	  
Helicoflex	  Seal	  Diameter	   42	   in.	  
Frac@on	  of	  Circumference	  used	  by	  teeth	   0.4	   -‐	  
Bearing	  Pressure	  	   2000	   psi	  
Number	  of	  teeth	   20	   -‐	  
Inclina@on	  Angle	  	   0.8	   degrees	  
Sta@c	  Fric@on	  Coefficient	   0.2	   -‐	  

Tooth	  Cicrcle	  Diameter	   42	   in.	  
Req.	  Compression	  Force	  	   173,246.27	   lbs	  
	  Contact	  Area	  	   86.62	   in^2	  
	  Tooth	  Width	  	   1.64	   in.	  
Tooth	  Length	  	   2.64	   in.	  
Tooth	  Height	   0.04	   in.	  
Total	  Force	  Requried	  to	  Tighten	  	   37,172.20	   lbs	  
Torque	  Required	  to	  Tighten	   780,616.12	   lbs	  in	  

65,051.34	   lbs	  X	  
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Valve	  Testing	  in	  Magnetic	  Field	  
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•  Evaluate	  operation	  in	  /ields	  ~1000	  Gauss	  
•  Extensive	  engineering	  analysis	  for	  mounting	  mechanism	  
•  Both	  functioned	  normally…almost	  
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Valve	  Testing	  in	  Magnetic	  Field	  
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•  Evaluate	  operation	  in	  /ields	  ~1000	  Gauss	  
•  Both	  functioned	  normally…almost	  
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See,	  I	  learned	  something	  
0 Exposure	  to	  Siemens	  NX	  	  
0 Exposure	  to	  FEA	  (NX	  NASTRAN)	  
0 Conceptual	  Design	  Work	  
0 Documentation	  of	  Work	  (Engineering	  
Notes)	  

0 Working	  with	  manufacturers,	  and	  engineers	  
0 Available	  Strength	  Design	  (ASD)	  Analysis	  
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Questions?	  
	  

	  
A	  Special	  Thanks	  to…	  	  

	  
Dave	  Pushka	  
Dianne	  Engram	  	  
Eric	  James	  

Elliott	  Mccrory	  
Linda	  Diepholz	  

The	  National	  GEM	  Consortium	  and	  Fermilab	  
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